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Treatment effect of a slow sand filter with a cover equipped with blue LED
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The slow sand filtration method is adopted in small water purification
plants because it has low maintenance costs and can be operated stably. However, because it is
affected by natural conditions, the method of maintaining the sand filter is sometimes determined
based on the engineer®s experience. This study investigated "LED-equipped cover-cover slow sand
filtration" to strengthen the sand filter"s safety and reduce the maintenance burden. This
technology can form a biofilter with filamentous algae as the dominant species by irradiating the
slow sand filtration basin with blue LED light. We confirmed that clogging of the sand filter can be

reduced by utilizing the algae®s turbidity-trapping function. The cell density of the algae in the
biofilter can be adjusted by controlling the irradiation conditions of the blue LED.

LED



2016

LED
LED
1
2
1
3 LED
290 pmol/m?/s LED
2
1

1000

39
- 2BOORE - R2IEDBIL
SBUOEE s amEnEE0R
LEDS /R Ic & 2588
EMBSBEORREETI IS
/]
fi CHBNARE
EEAE
LED
LED
12
14
LED
1200
~ 1000
)
800
600 ’ < —-
a0 .
200 // .
o
0 10 20 30 40

LED
2 800
<

600
400
200

10

15

20
)

25

30



. 0.96 0.79 0.98 0.90
. Melosira 0.95 0.66 0.98 0.91
Melosira 0.98 0.87 0.99 0.83
0.98 0.77 0.99 0.84
3 LED
600
(0 kwh)
12 2 A500 <  LED12 (1.1 kih)
= —— 2.2 kwh
€ 100 - LED ( )]
Melosira 200
o 12 200
Melosira
100
. . 0
Nitschia 2 4 6 8 10 12
Fragilaria )
12
celimL) | (%) CellimL) (%)
Melosira varians 280000 58.1 Melosira varians 610000 39.3
Cocconeis placentula 23000 4.8 Nitzschia acicularis 400000 25.8
Gomphonema lagenula 23000 4.8 Fragilaria rumpens 280000 18.0)
Navicula yuraensis 21000 4.4 Nitzschia palea 110000 7.1
Navicula cryptotene la 19000} 3.9 Ulothrix sp. 36000 2.3
Lyngbya sp. 12000 2.5 Gomphonema parvulum 19000 12
Nitzschia amphibia 9300| 19 Cydotdla meneghiniana 15000 1.0
Phormidium sp. 9000 19 Navicula gregaria 15000 1.0
Achnanthidium japonicum 7000; 1.5 Osillatoria sp. 12000; 0.8
Navicula pseudacceptata 7000, 1.5 Stigeoclonium sp. 12000, 0.8
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